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2 0 0 3 - 4 3 2 5 3 2 ^- V \ 1/E 



[W*3S 1 ] 

*m*&m± k Mf& Ltzm m mmm k j&jse § n & tr 7 * - ;u , x u ge&$ k -> - k« * ^ 
x- * ytut? yo^-r^ c: t ^tttt^fiMiwijim 

im&m 2 ] 

[IS*3S 3 ] 

if ©Mitt Lt, 1. 0-1 2 0mAXsec/cm 2 ©IlC^^i^Cl^^tl 

[IS*3S4] 

«TlE»2 0*a^T-y «^ffii:B#KO«*Oj|6W1tt LT, 1 . 0 ~ 1 2 0 mAx 

sec/cm 2 0|Effl^&4J:^tcttjgsn-Cv»*ifc«:#«i:-r*il*«2»cE«0# 

[fjf^Jfl 5 ] 

iuiE^ i wmmx-T v -fifi, mmfetmrnvmnt lt, 120-2700 mAxsec 

/cm 2 OglC^^J: d lz&feZtiX\t*&Z.b i 1" * St 2 Xti 4 K 

WitZm 1 ^I'lXr y yiOiSi^ 0. 5 ~~ 1 3 mA/c m 2 Oilt*^ £ 

iw^a 7 ] 

mtl%3<Dm.m*T'y?<Dmffi.mi)K l 6-90mA/cm 2 OHH-C**it#fKi:-r 
&fif*3l 2 , 4 71/ M 6 KEttO#i*#»«<OM:fri£o 



aitiE^ 2 004-3001685 



mm 2 0 0 3 -4 3 2 5 3 2 ^- V \ 1/ 

[0 0 0 1 ] 
[0 0 0 2] 

fcttJOUfcKfflfcii*, CMP (Chemical Mechanical Polish 
i ng) mizx LTHE»«rJgj£-rs, ^fc>t9>£ y>rD-t^#-»i:ff^ 

[0 0 0 3 ] 

7*n -b*(7)#Jli£^-tIfIISfffiH-e&&o 116 (a) lC7Fi-J:9^, ^#^£4 

±i:M$n/:x-yf>n h ^ii o t mmm^m 5 tzmnL fz$mm^?-> 6 k 

A'J7>^H7, Cuv- KJ1 8 £ M^Mf&ir & 0 
[0 0 0 4 ] 

•^t^ 116 (b) C/ftJ:^:, mvt^o § ft^fflv>tC u #>o £Jf 9 £ liufegc*£?#^ 
-> 6^+^SCffif^$^L^t-C-?FM-r^o #CK> El 6 (c) tz^1-J:9^> CMP&KJ: 

o r n ^ifeitm 5 -hm tB -r £ 2 -cm £ ¥s-fb $ * > £ ? & 0 

[0 0 0 5] 

tz*3V^-C(i. |jj£*ffl^->£*^ K & < Six ^rfr 7 tz&bltZ, WUlMl 5, jfciR#J 1 
^tr^o £^^£ffl$tL£ 0 jqimiJ^J 1 5 {±#)o £j£fi££PtiJ1-£$j*t, ^oilffl! 
^t:t4?M^^Ltv^ 0 — yj\ JtRM 1 6 f±#>o £ J&K £^>I1-&2tl:i:£;fr Ltv^ 
o H7 (a) HTK-Tid^. f&mm^-izn&MlfziiiiUitRM 1 6 fi, lfL/:fl 
-e^$fL^tt^/i*!>, C u#o £Jg 9^J«/^>lA,/ill7 (b) O^T'li. ^M<7>3& 

\il\z x o-cit^se^c^o -oii^sem;(9, - > 6 ^i&^j&s^n 

il $ ft h # h A 7 y "/ i: 0^ tf*L & C & o JWJ#J 1 5 (±teiM&m^>P- $ tz *6 

, HI 7 (a) tC^-Tctd^ Knt?t^^-> 6 l*|J: OMJi-eOimjg^ < 19 , 

ffi!HO*o^fi^WILT, *>AT-y 7°m%:Zmfk-f2>o L#>U _hf£<^*&ftvR 

,1117 (c) tc^-f <£ d K@ci&f#/^-> 6±^SU^'otLJ do -77 > -P^^g^ 
^--r^K^^isv^Tti, _h*BL£J: d ^JtRM 1 6 0?lJ^@Ef;Ui^^f&£L&v^~ 
@e^jt/^-^6±^i9±^^<h(±^v^ (116 (b) #J8Q 0 
[0 0 0 6] 

±& l £ i ? tzwffl^ k & < isi^-r & tz & \z mm -r r^n^j u «t *9 

. Wm^9-y±X\$tb'DhWk<D&*)±.V)tf5t$LlrZ>o Z<Dtztb, U6 (c) t^L/cC 
MPI*Hc*>v>T, #hA77 « <9 ±o££iiJC u i>^frtzmfflr@.m Wk 3 ±0 C 

u ^^*9 #^+^^MB#P H ^f^1-^7t:46, CMPXflOn^ h T v ■? tm *) &&IZ £ 
l.xo-y'3 > l y v^^'l 4#4i:t, B£^^ $ tcti^o ^ ^ CT v^ c 

[0 0 0 7] 

[#lt» 1 1 *lll#^ 6 1 4 0 2 4 1 

[#M2] *H#1* 6 3 1 9 8 3 1 B 1 

[1l^t3] *®#fF6 10 7 18 6 

[#fP^tM4 ] *|llJr#rF6 2 4 5 6 7 6 B 1 (#P?i¥ 1 1 - 2 3 8 7 0 3"^^) 
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# II 2003-432532 ^- V \ 2/ 

[^I^m 5] #12 0 0 1 -2 1 7 2 0 8 

[0 0 0 8] 

i9±0^f§^LT Li do C u #>o §<7)mv;lL^x v ■7°i&&miz-fZ>te%:Mt LX. 

^cm i ^#s^^ 2 -ctt, mae* t- v ■yzi&mTifrhmwfitzw n #*. & 2 * f ? 7°^ 

75 s , CMP^<z>:ftfln& ? :*:# < , CMPn* hoi#:*:fii&tt<bft$:v>o 
[0 0 0 9] 

*4:ttH^LT^4 s £*U±, ±&Lfc 3 fc|S|«lJ:CMP^©ftf^i < 

, CMP hOJ||^iiStt^tLiv» 0 #fpjt^5t?{±. IE^|6]Om»lL-C@EI|g|/N^-> 

[0010] 

y*^4 V*<mWL-tZ>tztb\z\t, -fFAT'yyt^tt^*^!'^ JttTfto^tti 

loiu^mLtLi^ tz#>. mm'* 9 -y(nn.WL®.*?*bi zmnz^itz-tzz. 

[0011] 

n-tr^^iott^ C u *b^> £ 7'n -t.x His ht, «Mffl^* - ^ ^ i6 o # JIlK&tfT* 

*t Lx<Dmm&zi&Tzit2>c\tm< , wlM'*9->u<d&*)±*) zmm-tzzt 

XhZ>o t<D&mt LTCMPOn^ HI«tCMPHi:Mt4xD-y 3 > 1 3^7" 
* •r/vri 4 fc^flLEfcftS^— fc^'^**^"*"^ 

£ Z>tztb<D 
[0012] 

0 tlt*l^fy/l:, * o # 5- j£g $-tir^>^|p]t(±^cO^|pllc & it 

[0013] 

tbliE#2 004-3001685 
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3/ 



fitLT, 1. 0 - 1 2 0 mA X s e c /c m 2 roHiCi^ J: n Cl^Jiirv^ i t 
[00141 

Bf^coftJfEt LT N 120-2700 mAXsec/cm 2 co$Effl^&& i 9 ^Ix^^tL 
tv^^hWHK ££±IEIg 1 om?rt^x 7 y'^mm^K 0. 5-13mA/c 
m 2 Oiif^^^iWi Lv^ 0 ? f> t:^ 3 ^Iff^ f -7 ^liSI^ 16-90m 
A / c m 2 oiEH-C* Sit 7> s $t i U^o ±IBE»*tfl-l±IH-C* i L v^o 

[#PJ3 1 
[0015] 

ii^nTl^t&l?, CMP-C^ftJC u «:^«9 §SB#P^^®B^P^'fb-e|:, CMPOa^h^T 
»f*i t* ? pTtgt sfir^o i^CMPO^fHC u £flfc«5 4f^xn-y 3 

[0 0 16] 

LfzXiiz, y^i/y-fu-tzXizjsif&C u#>o §I*I-C(i> Wfflte^? h'M 
< «Kt & * K > 7fcrK#J WfrJ^J «:tt^*o ij&^fflv^;^ h 7 7*t*o I 

tzitnm 1 6 SrJBMrf 4 fc# K tt > jfe^J**®* L/;Cu*!)ol !gM<D c u >f * > * tfc 
ttH"£ (J^T* h 7 My^fhn^) &7^fa<nmf^1)M^$))X°$>Z> t^^hftho tztz 

mmmvWMii&^zmmzfmz^^zzttf^iLbtizfzib, «.tzWkzm\<*r&.T<n 
mmzn-otzo 

[0 0 171 

##^^^4±(C/<'J 7^^^7itCuy-Fi8 **^)S$ti/iT*±U^ HI 1 K?F 
om»E^ f-^K ^2 omSK* T';7'2, H 3 <D%ffi,7> frhmfo 

K T2, T 3 lZ J £iZ^ti&n.%LXT- y 7 , ^$", A K A 2. A 3 H -eft-Pit** T 

[00181 

mi <DW : fa*T y 7 2^&&mmfc£Mi-*T y -frnffl (T2) t-e^mit-fi ( 
so** h 7 tf >^{±c u 4 tybzx&m^o^VM*) izx o-ciTfc>ft&£#>, %m 

*>C u-f^^JcioT^OiRO S ft fc* 1 ?-© *&*»:: J: <9^$^* 0 t<nfz£>, M^Km 
[0 0 191 
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T 2 
(sec) 


A 2 

( m A / c in 2 ) 


T 2 X A 2 
( rn A X s e c / c rn 2 ) 


T E M IC J: -5 X Pie 


2 


- 1 6 


- 3 2 


& U 


5 


- 1 6 


- 8 0 


ft b 


7 . 5 


- 1 6 


- 1 2 0 




1 0 


- 1 6 


- 1 6 0 


&> 9 


o 


- 3 2 


- 6 4 


& L 


3 . 7 5 


- 3 2 


- 1 2 0 


fc L 


5 


- 3 2 


- 1 6 0 





[0 0 2 01 

^ 1 «£ ») C u*o £JH<f O^RS(±, ^2 comvt^x y 7° 2 Off jtMMT& h T 2 X A 
2©IW1 20mAXsec/cm 2 UTT(±3i£ LT£> t>1"\ -Had: <9 £ ^*§-£- 
li^LTv^o i«iIf(7)iWl 2 OmAX s e c/cm 2 i^iv\ -fft*> 

±<D%i%z£ 19, mmm^m-r^T-y^omnmmm^mnmt, mjtnm&frh 120m 

AXsec/cm 2 »Tt* & C <h **gf fLv^„ jffifc, ^ h 'J 7 ^f*»m^i<£>ii/h 
C uH^TUf WfiLti/^ Lt, 1 cm 2 l^Cu HWCu 
^<6o &&v> 0 C u(Dmj-mmm, 2. 56A,*T- 

Otfi, 1. 6 0X1 0" 1 9 ^-o>, Cu^2i«^^/i:^^;i:^fit^i: 
, m'MmMmm&ltO. 5mAX s e c £&&o ^x^-rt^^'y^^MBt^ 
% 2 omvt^ t y y° 2 <DfaM.%ffi.fc\Z 1 . 0 m A x s e c tLtT& 2> Z £ tftt i L v* 0 tz 

^mv^itcDlfe^tO^P^ 12 0m A/ cm 2 WTt & XPiS^I§^1"^ - WXT <r>?&L 

x vmmztitzo 
[0021] 

0 2 14, %2 OtSXf y"/2 t LT- 17. 5 mA/c m 2 iSJ:^- 3 5 mA/c m 2 
1 s e c ffl 1 EIi3J:tr2 Mffl Lfc»^w^K»[«:ffFllli L7tje*t?*a 0 KmiZ, 

8 >f ^<7^v£ig±KSag£*iTv>&«*<£>C uB*K»f***v»«:$:»trt t S&£LTv» 

£(2, MWMAt- y -?<Dm , g-W%Lfe<Dmftfe<D%t%\tf 3 5mAXsec/cm 2 "CRI — T 
7. 5mA/cm 2 ©1 secfa1«2 MBMt- 3 5mA/cm 2 ©1 s e cl^) 

[0 0 2 2] 
[0 0 2 3] 

^iMCo^t, HI3 Lt^tSo 03 (a) Km-TJ:-9MM*#aMR4± 

KftM L fc/f F^^tm fcEjft*^'* * - > 6 /t'J7>^JH7, C u v - 

[0 0 2 4] 

■^tcd 1 Kj^LfcC u*o|0«I^f 7 -7* mm LT, Cu*oii9 <D®.&ZfT o 

fco ^rnae * Mr*- s * 'f s > ^41113 (b) ~ (a) owwn 5 >^r^fofc 
(t 1 ^^fk?^t) o fot, -r-<-co-9->y^^iii3 (e) of&ipi-ec u#>o#* 

9 £j&K£-tir£^>7°;i/£i£M>i Lfc (T3*WSELfc) o Jtict LT, %2<r>m%^y- y 

Tf±, jS£maEO«SiE'(i (A 2) l±, -16mA/cra 2 t L, f20S^f^2, "T 

mSE# 2004-3001685 
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& fr^&mito* x 7 -fmm ( t 2 ) a 5 s e c -c#> o # /&^£1t o tz 0 

[0 0 2 51 

^2Ci3 (b) ~ (d) <D^M*ft<V? 4 <>rx~MJj\in<DW. : M*£P1mLtz, -fttio 
*>T 1 *m\LZ^tzm<r). %mffi^9->6±<V&t)±.tfiO (H3 (e) l*J<7>ii5£H) £ 



SUITES! 4 «9 $iJte L £ 7F L £ 0 

[0 0 2 6] 
[*2] 







T 1 =112 (b) 


T 1 =112 (c) 


T 1 =12 (d ) 


H (nm) 


8 0 0 


1 5 0 


5 0 


2 5 0 



[0 0 2 7] 

* - > 6 ±0^ 19 ±rt ? 19 ft $ H ^ips Kffitft Itv^ii $ ixtio T 1 tf ? 

d3 (c) <D9 4 \ vy-QWdt&iteW^ Wci>&*) JSSHjFflHWSiflTV****. Z. 

ft*4E**'**->6±#**>¥fifc&ofci$ic, ^itawsaefcepanL-c, jt^ji 6 

[0 0 2 8] 

^r-vs-^^-eti. ^iKI^^y^/n-bXIcj; t)Mt^/c<6, fit* fcEiHll^E 

Hit**5T 1 a#m^l75 s l 2 0- 2 7 0 OmAX sec/cm 2 K&&49KI3: 
5£L &E***E>*a5S<0Ei**'<* - > 6 -CE#1/^- > 6 ±0^ 0 ± 

[0 0 2 9] 

%.\zm\<F>W3l*7-v7K&^X^ m 1 OlS^f 7 -f\ (7)111 (Al) SrSS-ffc (T 
1 XA 1 (4 5 0 OmAX s e c / c m 2 "C— Jc) EI 3 (e) i:*Lfc±EO|gR 

* & o 9 &mfe<o (4 <b o § m i> m 3 * he l £ 0 

[0 0 3 0] 
[S3] 



A 1 ( rn A / c m 2 ) 


& *>) _t # 9 H ( n m ) 


it h 0 £ 41 ( n m ) 


1 


4 9 . 5 


15. 1 


7 


5 0. 2 


14. 8 


1 3 


4 9. 0 


15. 6 


1 8 


6 1. 0 


3 8. 2 


2 3 


6 3. 6 


4 8. 5 



[0 0 3 1 ] 

S3 i*), i 1 © 11^ f 7 T' 1 ©Hit* 4 A 1 t: i o t, Ei&ii^ 9 - > 6 ±<D 
&*)±t)J%21U*ft£A,¥^tL%^o LfrL 1 3mA/c m 2 ^TT*(iIrt(7)^*7 "7 * 
{±2 0 nmJjHTtf*'5 0K*tLt, AH ? 1 3mA/c m 2 4 *3 ^ # v>»-&£*±* A 7 7 

3g Wbo^T4s <9 > b A 7 7 4 4E*l*^^ - > 6 OSISjtJK K & ^ <D/<y V 

ttisE# 2004-3001685 



mm 2 0 0 3 - 4 3 2 5 3 2 6/ 

[0 0 3 2] 

Ja±0£fc«fc»K A 1 t5 ? 1 3 mA/c m 2 i^lv^Cli, '7 *<D if fin^H. <b 
<b#x. <^;n&/c#, m 1 OlI^f7 7 s l CDmwEfi (Al) iil3mA/cm 2 JilT 
-C&&>I h^lti Lv> 0 Lt^U il©l^f ^Ollt (Al) (±0. 5 mA/c 
m 2 y.T-C(i C u v - K« LT < & fcifc, EHiOtKtt^ft UL 

(Al) (±0. 5~ 1 3 mA/c m 2 OlittSt^^, ^0 ± 0 £ H O MililjT^Hll 

[0 0 3 3 1 

^t:il<7)ll^f '^C^^T, ^3Ol|y^^x^7°3C0m^iI (A3) Z^ilZit 

itt:W^C (#-**>) 1 7.7- -j -fXltmZtitztb'D £Jg| (Al = 7mA 

/cm 2 TffM) 4>tc#ft-r^CsiJ^^ 1 L^^ooffi^+itJtJtt LT*4 ICTFL/tio 
[0 0 3 4 ] 
ISS4] 



A3 (mA/c rn-) 


* - * s & m 


1 


1 . 15 


7 


1 . 0 9 


1 3 


1 . 0 8 


1 6 


0 . 5 1 


2 5 


0.48 



[0 0 3 5] 

^4 I A 3 (Dmm&tf l 6 mA/c m 2 Jil_LT# - LT £ t tft>fr 

l|f«+*(:IlTt^©i:WlT, A 3 <DW.m&tf 1 6 mA/c m 2 &±.<7>#><d 

(C) coflX^^^M^^^v^^xibtv^o Cico^-#>coizi9 ii^i^- 

ZZtfrb, A 3 Ol'ffif li 1 6 mA/c m 2 W±Wi Li/>o tz tz 9 0 m A/ c m 2 JilJi 
oo #> o # m&t-C l^o^t^Cu^ ><0^^ K^£.7) ? £ L-S -1 .h 7&^f IS 
A 3 (DWifiifelt 16-9 0 mA/c m 2 <D$£H75 ? £f i Lv> 0 
[0 0 3 6] 

[0 0 3 7] 

[0 0 3 8 ] 

«at^ t- y mm l ^ v ^ y n -t * ojL&ift * ^mm k o v> t ens * $jk l t 

[0 0 3 9 ] 

ttl|iE# 2004-3001685 



&m. 2 0 0 3 - 4 3 2 5 3 2 ^- v : 7/ 

mmm 1 ) 

jf, ^m^(om\o%mm^hy^"yyy°^-t^\^^x, 114 *m&Lxmm-t 

[0 0 4 0] 

if, @4 (a) C^tJ:^:, &£n<7>?j&K J: 0 , 4 ±fc C V Dfcfc, 7° 7 

XvCVDttf^ffl^t, .x;/^>^ b 77^1 0, Jf F^I&lillilS 5 0 n m, 3 0 

^ifipSSl'V* h * 5 0 0 n mflJ^^U KrF7* h 'J V - IS 

[0 0 4 1 ] 

|4 (b) H^-fi^tc, $;%a<D b'yJ «) JxltEfritflfl 1 1 > Jf 

jaiCJ: 0 l/v* l 2 RftMHfihit 1 0 fc£f!l»iU K7^i->f>W2 

[0 0 4 2 ] 

@4 (c) ICTF-ridK, E&#*^t£tfc£l»JhU Sr*1$<9|fi]±£l2l&*:#><7) 
9V9)\s (T a) , MIL? (T a N) ^<7)^'J 7^ * ;HB 7 3 0 n rafMOf 

£-CMU E**t*l-i:fc4 C uOi&o ? tftOCuv- RJS 8 ^ 1 0 0 n m 

[0 0 4 3 ] 

-eof^ i4 (d) iz7F-f£iiz, $^oiraf y •ftmm l^c u *6o isia 

0. C u*6o iJS 9 £1"-<T<7)K*Jl?t^^ - > 6# ? C utlK$*i4i"eff% 

<7)*§^ 5 0 0 n m<7)C ui6o #)f 9 £jgj£Lfco «PlI^f'7 «h 

KJ: *} % g:JgH**^:«ne«LfcC u*!)oli«$^fi H4 (e) H7pi-J:9»= 

, cmps^iv^^c u *mmLxmm*¥-m\:i-z>zti l z£ 19. ^n-v 3 >^ 

[0 0 4 4 ] 

P&f*fcfl§v»-CfflS*fr otoF, &ft&C u £*4>KRLfcH#Wtf*, lOsecfe 

*&-c# 4; tantBSfLfco CMPz^v-iii ooon/Lt^fc^Hfi-e^i), 10 

sec OCMPUfflliKi <9 1 Elabfe 025 flo^^ H&MW^JSS ixtz 0 
[0 0 4 5] 

$ i -i3(7)ii^f 7 -fxm$LZtix^z> 0 ±.mLtznWi%%%:Z7tK&m,ffixy L y ~?<o 

^ITn (n I 1-3) S^ISiAn (n I 1-3) £g& 5 <£> X o KKfcJg UT, #>o£ 
[0 0 4 6 ] 



[«5] 



n 


T (sec) 


A (mA/cm 2 ) 


1 


3 0 


1 0 


2 


2 


- 1 6 


3 


3 O 


3 3 



[0 0 4 7] 

mz <DWM*t y -7°Z izm LTfi^SfeWc&v^Tti 3 3 m A/ c m 2 tcf£^L 
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o 

[0 0 4 8] 

% 1 <DM1&MX~mj&Ltzm<r>m4 (d) (D&t) ±*)MZH 14 (e) <OtM7y> 
4 0i?D^«6at^L/:o JtisecOTtio, ^^MfefM L tiV > ^^Oigig: i> 

[0 0 4 9 ] 
[^6] 









SE^flffiSH (urn) 


9 0 0 


5 0 


4 y 1 4jUD(nm) 


9 0 


3 0 



[0 0 5 0] 
[0 0 5 1 ] 

T^Lt^o ge^R s tl±@£^ co S^I^SS^St liftoff t:-#Jo^^-t:*, @£*&i§5£ 

iMf > & w\m~um. r s ^?fj^ l tzo mmm 1 0-9- > -f^Rv^t^m <d&v y 

? - >SCR s ^?IJ^L/to Se^iPsi: LT(±, 0. 14-4. 5 M m, BH&RIHfi t LT fi 
, 0. 14-4. 0 mt-?-<l f>(7)ftl^t^fc^/^ - > ^fM L/: 0 i 5 "Cli, 

R s O^^jjt £ R s m a x , ft/Mfc £ R s m i n £ £ * 100 (Rsmax-Rs 

mi n) / (Rsmax + Rsmi n ) TJTtti L felfC* * 0 H 5 «t *) „ tM3§&#T t Jtic 

[0 0 5 2] 

[H 1 ] *5kW<omM*7-y y*KW-r*«E«frB|-C*4o 

[ m 4 ] co ft l co^S&tfU i:§^»^y > -fe * co#M £ ^-f XSBf * 

[HI 5] *$&W<r>m 1 O^M0!|-e^L^:^^v>Se^cOR s tfl£*tt«ftc J: * 

v > E&tf> r s t * Jtic l tim&r- ?mxhz>o 

[16] ^^co^-7v>7°n-fe^co^)ii^^1-Ifi»f®l2l"e^^o 
[0 0 5 3] 
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